We propose the charge balanced heteroepitaxy, where GaAs/Si interface is neutralized by inserting the one monolayer of column ll elements in place of the Ga atoms at GaAs/Si interface. We have constructed this structure using the Be atoms, and have investigated GaAs MBE initial growth stages on this charge balanced surface by high-energy electron diffraction (RHEED) and ultraviolet photoemission spectroscopy. The RHEED measurement reveals that GaAs growth mode proceeds in a Stranski-Krastanow mode.
In this paper, we have constructed this structure using the Be atoms, which are the easiest to control in the column ll elements, as shown in Fig.1 , and have investigated the molecular beam epitaxial (MBE) initialgrowth stages of this structure using reflection high-energy electron diffraction (RHEED) and ultraviolet photoemission spectroscopy (UPS).
Experimental
The substrates were Si(11 1 ) surface aligned to within 1o of nominal direction.
They were first degreased in organic solution, and then oxide film was removed in HF and was formed in hot HNO" several times. Figure 2 shows the evolution of the UPS spectra as a function of the coverage BeAs on Si(1x1)-As surface. The photon incident angle is 55" and electron emission angle is 0", from the surface normal direction, that is, these spectra correspond to f point. The UPS spectrum for the Si(1xl )-As surface is shown in Fig.2(a) . Bringans et Fig.2(b) and (c). After one monolayer deposition of BeAs, this peak completely disappears, as shown in Fig.2(c) In order to study the effect of this interface structure, GaAs direct growth on Si(111) has been also investigated. After one monolayer GaAs deposition on Si(1x1)-As surface at 450"C, the peak arised from As lone-pair states is still observed from UPS spectrum, as shown in Fig.3(a) . This band still existed even after several monolayers deposition of GaAs. Simultaneously, spotty RHEED pattern is obtained, as shown in Fig.4(a) . These results indicate that the GaAs hardly cover the surface and forms islands at the very initial stages of GaAs MBE growth on Si(1x1)-As surfaces.
On the other hand, after one monolayer GaAs growth on the charge balanced surface, a UPS spectrum is obtained, as shown in Fig.3(b) , which has a new shoulder at about 3.5 eV. This is the characteristic peak from GaAs film.e) The electronic structure like GaAs surface is considered to be obtained. Furthermore, broad streaked (1x1) RHEED pattern remained till 2 monolayer GaAs deposition on this su rface at 450"C, as shown in Fig.4(b 
